The major histocompatibility complex in man comprises three main HLA-class II loci, DR, DQ, DP, which encode polymorphic cell surface products composed of a light (a) and a heavy (f3) polypeptide chain with characteristic serological and biochemical properties [reviewed in 1, 2]. HLA-DR, -DQ and -DP products have been shown to restrict recognition of foreign antigens by T-lymphocytes [3] [4] [5] . Although primarily present on cells of the immune system, HLA-class II molecules are also found on a variety of non-bone marrow derived cells in different organs [6, 7] and therefore are likely to play an important role in regulation of local tissue immune responses. During recent years monoclonal reagents were characterized by serologically distinguishing products of the HLA-class II subloci [8, 91 . Use of these antibodies revealed differential distribution of HLA-DR, -DQ and -DP antigens in various tissues [7, 10] .
In normal kidney, HLA-class II antigens have been demonstrated on glomerular mesangial, interstitial dendritic and capillary endothelial cells, but variably on proximal tubular epithelia [11] [12] [13] [14] [15] [16] [17] . Recently, increased tubular expression of HLAclass II molecules has been recognized in renal allografts in correlation with rejection [18] [19] [20] . Furthermore, in a few cases of glomerulonephritis class II antigens were found to be aberrantly present on tubular epithelia [211. With the use of monoclonal antibodies differentiating products of the various HLAclass II subloci, simultaneous presence of HLA-DQ, -DR and -DP antigens on glomerular and peritubular capillary endothelia in normal kidney has been described [7] .
In this study expression of the defined subtypes of HLA-class II antigens, DQ, DR, DP, as well as of a putatively new HLA-class II DR-, DQ-, DP-negative determinant DY detected by the mAB TU39 was evaluated on further structures in normal adult kidneys and compared to their distribution in glomerulonephritis (GN) to reveal alterations as sign of local abnormal immune responses.
Methods
Kidney tissue Diagnostic kidney biopsies were obtained from 65 patients with different forms of GN before treatment (Table 1) . For comparison normal renal tissue was available from biopsies of 13 grafts before transplantation, as well as from two organs which could not be grafted because of vascular abnormalities.
One part of all kidney specimens was processed routinely for light microscopical, inimunohistochemical and electronmicroscopical analysis. The other part of the tissue samples was put into cell culture medium (RPM! 1640, Gibco Biocult, Glasgow, UK) immediately after removal, snap frozen and stored in liquid nitrogen. Five-mu-thick frozen tissue sections cut from each biopsy were fixed in aceton for 10 minutes after lyophilization for two hours and used for immunostaining. 
Immunohistology
Indirect immunoperoxidase staining was performed using monoclonal reagents as primary and peroxidase-conjugated rabbit anti-mouse Ig (Fa. Dako, Copenhagen, Denmark) as secondary antibody layers exactly as previously described [10, 29] . To identify interstitial endothelia, intracellular alkaline phosphatase was demonstrated subsequent to the immunoperoxidase staining for class H in double labelling experiments as previously described [30] . All experiments included positive and negative control sections labeled with W6/32.HL or W6/ 32.HK as first antibodies.
Quantitative evaluation
All quantitative and qualitative evaluations of the normal and pathological kidneys were made blind by the same two readers. Immunohistological reaction intensity and/or quantity was evaluated separately for glomeruli, tubuli and interstitial cells. Biopsies with five or more glomeruli were investigated. Because of variable confluent labelling, HLA-class II+cells within glomeruli were evaluated semiquantitatively using arbitrary scores: no staining (0), single positive cells (1), few positive cells (2), many positive cells (3). According to this scale four grades were given for glomerular staining of each biopsy. Mean values calculated for each grade were added to compare quantity of reaction with a single numerical number.
HLA-class 11+ mononuclear cells within the interstitium were counted per "unit" using a standard eye piece graticule at a magnification of x200 in a microscopic field of 0.16 mm2 on serial sections.
Expression of HLA-DQ, -DR, -DP antigens on proximal tubular cells identified morphologically, as well as by the mAB TN1 [31] on serial sections, were graded 0 (no labelling), 1 (weak labelling of rare epithelia), 2 (moderate labelling of few epithelia), 3 (strong labelling of all epithelia) on sequential Fig. 1 ). The majority, but not all of these cells were found to carry TU34+ HLA-DR antigens. HLA-DQ antigens, however, were only observed on distinct glomerular cells which appeared to be present within the mesangium and rarely in capillaries (Fig. 2) . HLA-DP antigens were detected on a slightly larger cell population with similar intraglomerular distribution.
Proliferative forms of GN. In comparison with normal renal tissue a decrease of intraglomerular HLA-class 11+ cells was seen in kidney biopsies of ten patients with rapidly progressive glomerulonephritis (RPGN) (Fig. 3) . In particular HLA-DQ and -DP as well as to a minor extent HLA-DR antigens appeared to be reduced within the glomerular tuft. In contrast, crescents in RPGN frequently contained a large number of HLA-DQ, -DR and -DP+ infiltrating cells (Fig. 4A) . In six cases with membranoproliferative (MP), as well as in 18 Group I, biopsies with interstitial T-cell infiltrates; group H, abnormal tubular HLA-DQ or -DP expression without interstitial T-cells; group III, normal tubular class II expression without interstitial T-cells. DP antigens on proximal tubular cells was found to be correlated with the presence of interstitial cellular infiltrates in RPGN, MPGN, ML and FGS (Table 3 ). In several cases of PGN, MesPGN and MCH, however, HLA-DQ and/or -DP antigens were also observed on tubular epithelia in the absence of interstitial infiltrates.
HLA-class 11+ interstitial cells
Normal. In normal kidney TU39 stained a slightly larger number of interstitial mononuclear cells than TU34, TU22 or B7/21 (Table 4) Non-proliferative GN. In PGN and FGS elevation of HLA-DQ+, -DR+ and/or -DP+ cells also correlated with presence of interstitial mononuclear infiltrates. In all cases except one with ML and MCH only a slight increase of particularly TU39+ interstitial cells was observed.
Discussion
During recent years inducible and transient expression of HLA-class II antigens has been described on many non-lymphoid cell types, with possible functional implications in immune reactions [33, 34] . In this study, differential distribution of HLA-DQ, -DR, -DP and of class II determinant DY is demonstrated on glomerular and tubular cells of normal kidney. In comparison, altered expression of these defined HLA-class II products has been detected on glomerular, tubular and interstitial structures in proliferative and non-proliferative forms of glomerulonephritis.
In normal renal tissue HLA-DQ and -DP antigens were found to be selectively present on interstitial dendritic cells, rare capillary pentubular endothelia and few distinct glomerular may partly explain previous inconsistent reports on tubular expression of class II antigens [11] [12] [13] [14] [15] [16] [17] . Genetic factors as reported in rats [35] , as well as physiological stimuli of hormones and immunological mediators [33, 36] elevate glomerular expression of class II antigens during activation, and thus could be related to an increase of HLA-DQ+ glomerular cells in FGS. Minor variations of glomerular HLA-DR, -DQ, -DP antigens seemed to be present also in all other forms of GN. In addition, in the majority of cases with RPGN and FGS, induction of HLA-DQ and/or -DP antigens on proximal tubular cells was seen, whereas it occurred more rarely in other types of GN. Labelling for HLA-DR and/or -DY determinants revealed increased levels of HLA-class II molecules on proximal tubular cells in all GN cases analyzed. As in animal models of graft-versus-host disease [38] and allorejection reactions in renal transplants [39] increased production of MHC antigens in tubular epithelia themselves may cause elevated HLA-class II antigen expression also in GN, although passive uptake from an extracellular source has not unequivocally be excluded.
Induction of class II antigens on tubular cells has been suggested to be primarily mediated by interferon derived from T-cells as a consequence of their activation [40] in vitro or in vivo. Phenotyping of interstitial cells in relation to tubular expression of HLA-DQ or -DP antigens indicated T-lymphocytes as the predominant infiltrating cell population in all cases with RPGN, FGS and MPGN, as well as in the few biopsies of MesPGN, PGN and ML [32] . Differences in T-cell subpopulations infiltrating the interstitium, as well as acuity and progression of the disease, could influence induction and persistence of HLA-class II antigens and thus explain the lack of HLA-DQ and/or -DP products on tubular cells in some biopsies with these forms of GN. On the other hand, in several cases of MesPGN, MCH and PGN, }ILA-DQ and/or -DP antigens were also shown to be abnormally present on tubular epithelia in the absence of interstitial infiltrates. This finding suggests that interferons or mediators from different cell types other than T-cells may also be involved in lILA-class II induction in various types of GN.
Functional significance of the altered renal HLA-class II antigen expression in the development of progression of gbmerulonephritis is at present unknown. Our finding of quantitative or qualitative changes of HLA-class II antigens on glomerular and tubular cells could be related to specific sites of immunological attack in different forms of GN. As in allorejection reactions and GvHR of the kidney induction of HLA-DQ or -DP antigens on tubular epithelia could be the result of an ongoing immunological attack mediated by Tlymphocytes. In the absence of interstitial T-cell infiltrates in some cases of GN, abnormal tubular expression of HLA-DQ or -DP antigens is suggested to confer induction of an immunological process. As seen in infections or autoimmune diseases [41] , aberrant expression of HLA-class II antigens on epithelia of different organs has been claimed to initiate the immunological attack and thus bring about the disease [42] . It is tempting to speculate that altered expression of class II antigens on tubular epithelia in certain forms of GN could be a sign of immunological defence reactions during infections or could cause autoreactivity. Kinetic studies of renal damage in relation to HLAclass II expression may contribute to understanding the immunological implications of differential distribution and induction of HLA-DQ, -DR, -DP antigens in normal kidney and GN. 
